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The 1950 Census of Agriculture as a Source 
of Basic Data for Economic Research 
By Alvin T. M. Lee and Kenneth L. Bachman 


Research workers in agricultural economics will find a wealth of source material in 
the reports on the 1950 Census of Agriculture. Inclusion of new items in the ques- 
tionnaire accounts for some of the increase over previous censuses in the quantity of 
data published. Of special interest to research workers are the classifications which 
include tabulations of several key items of farm data by size of farm, type of farm, 
economic class of farm, and tenure of operator. Many of the other classifications 
represent merely a count of farms having given amounts of items such as number of 
cows or acres of wheat. Important uses of census data in agricultural economic re- 
search may be found in studies of the structure of agriculture in the United States 
and variations in the levels of productivity. Also, the data may have unusual value 
in providing a framework for selection, sampling, and generalization in agricultural 


economic studies. 


LANS for the 1950 Census of Agriculture 

provided for the tabulation and publication 
of many items of farm data for each major 
classification. This was made feasible by the 
use of State economic areas as the unit for tabu- 
lation and presentation of the statistics. Use of 
State economic areas reduced the number of 
reporting units from more than 3,000 counties 
to 362 groups of counties, all within State 
boundaries. The larger numbers of farms in an 
economic area as contrasted with the number 
in a county made it possible to obtain sufficient 
accuracy with the use of a sample. Use of the 
sample reduced the cost of processing, and use 
of State economic areas held the reporting units 
down to manageable proportions, as to both 
volume of material to be analyzed and publica- 
tion space required. Nearly all of the data on 
farm characteristics relating to size, type, and 
class of farm, and tenure of operator are based 


on the tabulation of a sample comprising all 
large farms and 20 percent of the other farms. 


State Economic Areas 


The grouping of counties into State economic 
areas was a cooperative effort of the Bureau 
of the Census, the Bureau of Agricultural 
Economics, and the Scripps Foundation for 
Research in Population Problems at Miami 
University, Oxford, Ohio. State agricultural col- 
leges and other agencies and institutions also 
participated in the review of areas as first de- 
limited. 

The general objective was to group the coun- 
ties that were reasonably similar in natural 
resources, in kind of farming, and in popula- 
tion characteristics, but which differed in these 
characteristics from other nearby counties. 
Sixty items in these broad fields were tabulated 
and used as guides in grouping the counties. As 
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a broad objective each area was to include a 
minimum of about 100,000 inhabitants and 
10,000 farms; but exceptions were made in a 
few instances. The State economic area is the 
basic unit for which most data on cross classi- 
fications have been published.! The 362 State 
economic areas have been grouped into 119 
subregions.” This further reduction in number 
of units was effected largely by combining simi- 
lar economic areas across State lines. The sub- 
regions were established cooperatively in the 
same way as the State economic areas. 

The grouping of counties for portraying cross 
classification of census data was intended to be 
useful to several subject-matter fields. A differ- 
ent grouping would have resulted if only one 
or two subject-matter fields were to be served. 
It is hoped that research workers will be able, 
in most instances, to accept the areas as out- 
lined. They should keep in mind the multiple- 
purpose use of these areas and exert care in 
generalizing on specific items as to their degree 
of existence in all counties within the area. For 
some work, such as preparing detailed maps 
showing type-of-farming areas, it will be pref- 
erable to work with county data when they are 
available. 


All of the basic data on acreages of cropland, 
pasture, woodland, and individual crops, and on 
livestock numbers, sales of farm products, farm 
facilities, tenure of operator, labor resources, 
and other related data are available by counties 
as in past censuses. The classifications available 
by State economic areas, however, provide 
many data not available at the county level. 
Some of the classifications merely give a fre- 
quency distribution of the farms; others show 
a considerable quantity of data for each group 
of farms in the classification. 

County data consist primarily of totals for 
the items enumerated, a count of farms report- 
ing each item, and a count of farms for some 
of the same classifications made on the State 


1 BOGUE, DONALD J. STATE ECONOMIC AREAS. A DE- 
SCRIPTION OF THE PROCEDURE USED IN MAKING A FUNC- 
TIONAL GROUPING OF THE COUNTIES OF THE UNITED STATES. 
Washington, D. C., Bureau of the Census. 

2 Totals of selected data from the 1950 Census of 
Agriculture for these 119 Economic Subregions appear 
in a special publication, “FARMS AND FARM CHARACTER- 
ISTICS BY ECONOMIC SUBREGIONS,” Part 10 of Volume V 
of the reports of the 1950 Census of Agriculture. 
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economic-area level. Research workers can 
often, and with reasonable accuracy, interpo- 
late data for the counties that differ signifi- 
cantly from the other counties in a State eco- 
nomic area. This can be done by using averages 
shown for the classifications within the State 
economic area and the number of farms as 
shown for the classification within the county. 


Data and Classifications Available from the 
1950 Census of Agriculture 


Several basic differences in the methods em- 
ployed and items enumerated in the 1950 census 
as contrasted with earlier censuses affect the 
quantity or quality of data available. The more 
important differences are the following: 


1. Forty-one variations of the questionnaire 
were prepared in 1950 to permit the greatest 
possible adaptation to State conditions. In 1945 
only 7 versions were adapted to groups of 
States. By having a separate questionnaire for 
each of most of the States it was possible to 
have the names of all of the important crops 
printed on the questionnaire. It was believed 
that this insured greater accuracy of enumera- 
tion than if it had been necessary to write in 
the names of crops frequently grown within 
some States but not produced nationwide. 

2. More sales questions were asked in the 1950 
Census of Agriculture than in any previous 
census. These ranged from 31 to 39 for indi- 
vidual States. In nearly all instances, each sales 
question followed the commodity or group of 
commodities to which it was related. This made 
it easy to relate sales to production during 
enumeration and during the editing of the 
questionnaire. 


3. Value of products produced on the farms 
for use by farm families was not enumerated 
in 1950 as in previous censuses. 

4. In previous censuses all of the information 
on land related only to the land that was con- 
sidered to be-operated by the respondent. In the 
1950 census the respondent was asked to report 
all the land he owned as well as the land he 
rented from and to others. The classification of 
farms by tenure of operator may have been 
affected somewhat because of this slight change 
in classification criteria. The method used in 
1950 made clearer to the respondent the acreage 
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and identification of the land toward which suc- 
ceeding inquiries were to be directed. 

5. In the 1950 Census of Agriculture the data 
on land values, farm facilities, farm labor, 
and expenditures were obtained only for large 
farms and for one in five of the remaining 
farms. These data were expanded to represent 
all farms. They are subject to considerable 
sampling error in some counties because of the 
small number of farms. 


6. In 1945 and earlier censuses, enumerators 
were given the definition of a farm, and they 
were required to enumerate all places they 
found to be qualified. In 1950 they were asked 
to obtain an agriculture questionnaire for (1) 
each place that the operator considered a farm, 
(2) each place of 3 or more acres even though 
not considered a farm, and (3) certain special- 
ized operations, such as nurseries and green- 
houses, small poultry enterprises, and apiaries, 
regardless of acreage. By using this method 
more questionnaires were taken and later elimi- 
nated in the processing in 1950 than in any 
previous census. The final number tabulated in 
1950 was less than that of any year since 1920. 
Questionnaires kept for tabulation in 1950 had 
to meet the following criteria: Places of less 
than 3 acres had to have sales of agricultural 
products in 1949 valued at $150 or more, while 
places of 3 acres or more had to have a total 
value of farm production (home use, not in- 
cluding garden, and sales combined) of $150 
or more in 1949. The more rigid standard for 
a farm in 1950 caused a drop of about 150,000 
to 170,000 places that would have been included 
as farms under the earlier definitions. 

The causes of the remaining decrease were 
the enlargement of farms and the discontinu- 
ance of agricultural production on many resi- 
dential farms that were included in the 1945 
and earlier censuses. 

A list of classifications made up of individual 
items of data from the 1950 Census of Agricul- 
ture is summarized in table 1. It shows the level 
on which the classifications were made—whether 
county, State economic area, or the State. 
Tables in which the data appear are identified. 
In most of these classifications a single item 
was merely sorted into frequency groups and a 
count made of the number of farms in each 
group. For some of the classifications listed in 


table 1 a tabulation was made of one, two, or 
more related items. The items tabulated were 
selective and not comprehensive enough to por- 
tray all the characteristics of the farms in the 
group. 

In five classifications many farm character- 
istics are shown (table 2). At the county level 
the farms were classified into two groups, “‘com- 
mercial” and “other.” County table 6 of Volume 
I presents separate data for these two groups 
of farms. This table helps to focus attention 
upon commercial farming in each county. The 
“other farms” consist of part-time, residential, 
and abnormal farms. These are often numerous 
but in most counties they account for an insig- 
nificant proportion or volume of the total farm 
sales. Deriving averages per farm for the com- 
mercial farms separately results in a more 
realistic average if one is concerned primarily 
with the commercial segment of agriculture. 

At the State economic area level, four basic 
classifications were made—one for size involving 
12 groupings, another for type of farm involv- 
ing 12 groupings, a third for economic class of 
farm involving 9 groupings, and a fourth, 10 
groupings by tenure of operator. Each of these 
classifications was independent of the others, 
except that a count of farms was made for each 
classification within each of the other classifica- 
tions. For example, for each type of farm group 
there is a count of the farms (1) in each eco- 
nomic class, (2) in each size group, and (3) in 
each tenure-of-operator group. Averages of 
farm characteristics such as acres of cropland, 
number of cows, value of sales, and other items 
represent all of the farms in a given type group 
regardless of economic class of farm, size of 
farm, or tenure of operator. 

Subsorting the farms on the basis of two or 
more characteristics represents a useful an- 
alytical tool for studying relationships in farm 
organization. For many purposes the farm 
characteristics for a three-level breakdown of 
the farms would be desirable. Such a stepdown 
sorting process for the commercial farms might 
be as follows: 


First sort—Tenure of operator (4 groups) 
(1) Full owners (2) Part-owners (3) Managers and 
(4) Tenants 
Second sort—Type of farm (12 groups within each 
tenure) 
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Items classified 


Operator 
Color 
Tenure by color of operator ! 


Age wheel 


Years on present farm 
Off-farm work 
Residence 
Acreage per farm 
Cropland harvested 
Woodland pastured 
Woodland not pastured 
Livestock—Number per farm 
Horses and/or mules 


Cattle and calves_- ; echoed ae 


Milk cows ! 
Sows and gilts for spring farrowing 
Calves butchered__ ' ae 


Cattle, excluding calves butchered pat 


Hogs and pigs butchered : 4 
Chickens on hand 4 months old and over ! : 
Specified crops 
Acres of corn for all purposes 
Acres of corn for grain 


Acres of sorghums for all purposes aie 


Acres of sorghums for grain 
Acres of land from which hay was cut ee. 
Tons 6: hay seid... : ees 
Acres of potatoes 1 
Other principal crops (varies by States) 1 
Orchards 
Acres of land in orchards______- 
Apple trees of bearing age 
Apple trees of nonbearing age eae 
Bushels of apples harvested 
Peach trees oT tuetien age an 
Peach trees of nonbearing age 
Bushels of peaches harvested 
Farm machinery, work power, equipment, and roads 
Class of work power 
Kind of tractor ! 
Tractor by year of newest model 
Number of tractors per farm 
Automobile by year of newest model 
Motortruck by year of newest model 
Kind of road on which located 
Distance to trading center 
Distance over dirt road 
Labor force 
Kind of workers for specified week ! 
Expenditures for hired labor 
Hours worked by operator 
Number of hired workers 
Number of seasonal hired workers 
Number of regular hired workers 
Wage rates paid : 
Hired workers by type of perquisites furnished 
Hired workers by basis of payment 1 
Land values, taxes, and rent 
Value of owned land and buildings for full owners and part 
owners by taxes paid. 
Value of rented land and buildings for those paying cash rent 


Sales 
Value of products sold 











County 
table 
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Economic 
area table 
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TABLE 1.—F'arm characteristics by frequency distributions and where published in Volume I, 1950 
Census of Agriculture 


State table 


3,5 

3, 14, 15, 16 

5, 15 

| 5, 15 
5, 15 
5, 15 


| 
| 1, 15 


a] ~] 
-1 00 GO 00 ~] -~] 
a at 
Anna og4H 


9, 15 
, 19 to 22 


19 to 22 
19 to 22 
19 to 22 
19 to 23 
23 to 27 
19 to 27 


18 
17 








1 For each of these frequency distributions, in addition to a count of far 
tabulation of one or more selected items. For example, in the distribution by 


the total number of cows milked yesterday, the 
milk sold, and the value of all dairy products sold. 
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(1) Cash-grain (2) Cotton (3) Other field crop, and 
so forth, 


Third sort—Economic class of farm (6 groups within 
each type, within each tenure) 


This sorting process would result in a possible 
total of 288 groups (4x 12x 6 — 288). Examina- 
tion of the data in a few selected areas probably 
would show that most of the farms classify into 
only a few of the groups. A sorting process as 
illustrated would serve to weed out farms for 
the minor and unusual tenures, types, and 
economic classes in an area so that a major 
statistical analysis could be limited to the more 
significant groups. A two- or even three-way 
sort provides a method for making a more 
meaningful analysis of the data.? Table 3, which 
shows characteristics of dairy farms by eco- 


3 Exploratory work of this type was done in a special 
tabulation of economic classes within selected type-of- 
farm groups. The special tabulations were made for 19 
selected State economic areas showing characteristics of 
farm organization for the modal economic classes within 
the most common type-of-farm groups in the area. Only 
the economic classes having approximately 500 farms 
within each type-of-farm group were included in the 
study. The smaller groups were considered as not having 
sufficient statistical reliability. The statistics for the 
191 groups tabulated may be found in the special publi- 
cation of subregions mentioned in this article. 


nomic class of farms for 7 selected State eco- 
nomic areas, affords an example of the kind 
of comparisons that could be made for similar 
classes and types of farms in various areas of 
the country if such tabulations were available 
more extensively. 


Use of Data in Measuring Resource Productivity 


Much attention has recently been given to 
levels of productivity in the farm and nonfarm 
sectors of our economy, especially among dif- 
ferent groups of farmers. But measurement of 
even the relative levels of productivity has been 
greatly handicapped because data have been 
available only for conglomerate groupings of 
farms that cover a variety of situations from 
the standpoint of production conditions. Sepa- 
ration of part-time and residential farms from 
commercial farms and tabulation of informa- 
tion concerning resources, income, and expendi- 
tures by local areas make meaningful estimates 
of this nature a distinct possibility. 

To make comparisons of resource productiv- 
ity among farms in the United States, estimates 
are needed of output and resources for the im- 
portant groups of farms in our agriculture. The 
1950 census provides a basis for geographical 
and functional groupings such as type of farm, 


TABLE 2.—Farm Classifications—Number of groups in each classification, items tabulated and where 
published in Volume I—1950 Census of Agriculture 




















County ! Economic area ! 
Basis of classification Tabl | abl 
| Table able 
Groups | eaeuae Data tabulated Groups| number Data tabulated 2 
| Number Number 
Size of farm (acres) ___| 13 2 | Number of farms__-_ 12 5 and9 | 241 major items of farm 
Land in farms__-_ data showing the char- 
acteristics of the farms 
in each group. 
Tenure of operator 10 2 | Number of farms__- 10 6 and 10 Do. 
| | Land in farms___-__- 
| | Cropland harvested___ 
Type of farm_______-_-| 12 7 Number, of farms___- 12 7 and 11 Do. 
Economic class 9 7 | Number of farms__-_ 9 8 and 12 Do. 
Commercial and other m 6 | 79 major items of farm |________|____- RE: eae ne eel a eT 
data. 














1 County and Economic Area tables each have a summary column giving State totals. Classifications for size of 
farm, tenure of operator, and type of farm are for commercial farms only. 

2 Identical items are tabulated in tables 5, 6, 7, and 8 and in tables 9, 10, 11, and 12. 

3 Tabulations include several subclassifications showing number of farms by such groupings as acres of cropland 
harvested per farm, days worked off-farm by operator, years on present farm, and by each of the other major farm 


classifications listed in this table. 
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Part 10, Volume V, 1950 Census of Agriculture 





State 
economic area 


New York 6E___ 
Ohio 2 
Wisconsin 2A _ 
Virginia 3A 
Kentucky 6AB 
Tennessee 5B 
California 6E 


New York 6E 
Ohio 2 
Wisconsin 2A 
Virginia 3A 
Kentucky 6AB 
Tennessee 5B 
California 6E___ 


New York 6E___-_ 
Ohio 2 

Wisconsin 2A 
Virginia 3A 
Kentucky 6AB 
Tennessee 5B 
California 6E 


New York 6E 
Ohio 2 
Wisconsin 2A 
Virginia 3A 
Kentucky 6AB 
Tennessee 5B 
California 6E 


New York 6E 
Ohio 2 
Wisconsin 2A 
Virginia 3A 
Kentucky 6AB 
Tennessee 5B 
California 6E 











Class 
II 


Number 


1,647 
220 
667 
113 
392 


276 | 


510 


N sania r Number Dollars | Dollars | Dollars | Dollars | Dollars 
37.6 22.0 14.3 | 9.0 | (1) | 12,014 6,007 3,362 1,643 (1) 
(1) 14.0 8.7 6.0 (1) (1) 3,702 1,760 913 (1) 
28.4 19.1 13.7 9.1 | 5.8 |} 7,217 4,070 2,440 1,336 678 
(1) (1) (1) (1) 53 (1) (1) (1) (1) 379 
(1) 17.7 12.1 7.6 | 4.4 || qQ) 4,040 2,087 1,110 359 
(1) 24.0 14.7 9.3 5.4 | (1) 4,469 1,994 994 457 
42.2 24.7 14.4 (1) (1) | 11,967 5,055 2,690 (1) (1) 
p recent dairy ss ducts sold | 
ercentage dairy products so oe ss an a 
is of all farm inion sold | Value of hogs and pigs sold per farm 
| 
—— —— $$ ey ————— a 

Percent | Percent P. ercent | Percent | Percent || Dollars | Dollars | Dollars | Dollars | Dollars 
84.8 83.9 89.3 | 79.1 (1) 41 10 6 5 (1) 
(1) 53.4 50.3 52.4 (1) | (1) 879 442 155 (1) 
53.7 62.5 66.8 69.5 74.0 || 1,610 741 232 94 40 
(1) ) (1) | (1) 53.0 (1) (1) (1) (1) 25 
(1) 58.5 55.3 | 59.9 | 54.0 | (1) 271 142 74 | 22 
(1) 64. } 57.6 56.7 61.3 q) 546 260 136 | 53 
77.0 12.3 74.7 (1) (1) 171 46 43 (1) (1) 

Value of poultry and poultry | Percentage of farms reporting 

— sold per farm i milking machines 

_ = | ah acne 
Dollars | Dollars | Dolla rs | Dollars | Dollars | Percent | Percent | Percent | Percent | Percent 
452 253 90 69 (1) | 94.5 87.2 76.6 44.2 (1) 
(1) 448 | 467 173 (1) (1) 84.0 56.1 25.8 (1) 
641 439 | 264 111 51 || 92.5 93.6 76.9 37.8 15.1 

(1) (1) (1) (1) 88 (1) (1) (1) 1) | 
(1) 118 105 61 40 (1) 81.8 52.1 24.5 | 5.5 
(1) 80 94 69 49 (1) 71.9 33.3 9.8 4.0 
130 42 57 (1) (1) 88.2 $7.2 | 68.7 (1) (1 





TABLE 3.—Characteristics of dairy farms, by economic class of farm, selected State economic areas, 





Number of farms 


_ 


Percentage distribution of dairy farms 























Class Class Class | Class Class Class | Class | Class Class 
III IV V VI II III | IV Vv | VI 
Number |Number | Number | Number | | Percent | Percent Percent | Percent | Percent 
3,326 | 2,240] 826 180} 19.7] 398] 26.8 | 9.9 | 2.2 

655 820 620 280 |; 84) 25.1 | 31.5] 23.8 | 10.7 
4,430 6,466 | 3,080 795 43 | 286] 41.8 19.9 5.1 
125 220 361 500 8.4 9.2 16.3 | 26.7 37.0 
1,070 1,151 715 640 9.8 | 26.8 | 28.9 | 17.9 16.0 
723 1,512 | 2,705 1,760 3.9 | 10.3 | 21.6 38.6 | 25.1 
745 495 | 315 70 || 20.3 | 29.7 19.7 | 12.6 2.8 
Acreage of land per farm Acreage of cropland harvested per farm 
Acres Acres Acres | Acres || Acres Acres Acres Acres Acres 
| 
199.4 154.1 | 109.9 | (1) 87.3 59.7 47.2 32.2 (1 
157.1 103.7 58.5 | (1) (1) 99.2 61.1 28.0 Ql 
195.9 143.1 | 106.1 | 86.7 || 148.2 89.7 60.0 9.8 26.9 
(1) (1) | (1) | 89.1 || (1) (1) (1) (1) 15.3 
159.8 124.8 | 96.3 70.3 || q) 50.9 30.0 18.3 9 
222.2 149.1 102.4 | 67.3 (1) 68.6 39.7 26.3 15.7 
80.8 62.4 (1) | (1) | 49.3 28.1 16.6 (1) (1) 

















rs r N nthe r 


Value of dairy products sold per farm 





" | 
Number || 






























































1 Data not tabulated because of small number of farms. 
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economic class, and tenure of operator. Much 
of the information on output and resources is 
provided or can be estimated for these group- 
ings. The value of the 1949 crops sold or to be 
sold and the value of livestock and livestock 
products sold were obtained in the 1950 census. 
Expenditures reported included: Labor and 
machine hire, feed and seed purchased, live- 
stock purchased, gasoline and petroleum fuel 
and oil, tractor repairs, and machinery repairs. 
Information on resources reported in the census 
includes: Value of land and buildings; informa- 
tion on operator, family, and hired labor; num- 
ber of specified machines; number of tractors, 
automobiles, and trucks; and number of live- 
stock. 


Although much information is available from 
the census there remain rather distinct limits 
to the degree of accuracy possible in measures 
of productivity developed from these data. The 
limitations arise from three major sources: 
(1) Underreporting of the value of sales, which 
varies considerably among the different farm 
commodities, (2) omitted items relating to out- 
put and input, and (3) definition of a farm. 


Certain data concerning farm income and 
expenses were not obtained by the 1950 census. 
From the standpoint of the value of output, the 
value of home use must be estimated. Nearly 
two-thirds of the current expense items are 
covered in the items reported in the census. 
Fertilizer represents a major item omitted in 
the 1950 census. 


Information on production and “product 
added” are useful when related to the resources 
used. Considerable information is given on re- 
sources but definite limitations and gaps exist. 
The value of land and buildings is similar to 
that obtained in previous censuses. Machinery 
values are omitted but information is given for 
numbers of certain specified machines. Numbers 
of productive livestock provide a basis for cal- 
culating value for this class of capital. Esti- 
mates of operator’s labor available can be made 
for commercial farms (farming units) from 
information on the basis of amount of work off 
the farm and age of operator. Wages paid, to- 
gether with numbers of hired workers, provide 
a basis for a reasonable estimate of hired labor 
requirements. But the only information on 


family labor in 1950, other than operator, re- 


lates to the numbers employed 15 hours or more 
during the week preceding the enumeration. 

In the use of data concerning parts of the 
South where cropper operations are important, 
comparisons of product added by type and size 
of farm need to be analyzed carefully. The 
census counts as a farm each cropper and ten- 
ant operation. Where these form part of a 
plantation the data on machinery and some of 
the data on expenses are often enumerated with 
the plantation home-farm. But comparisons by 
areas relating to commercial farms as a group 
should be affected only slightly because most 
home farms are classified as commercial. 

Calculation of accurate estimates of net in- 
come from census data alone does not seem pos- 
sible. But meaningful estimates might be made 
of the relative quantity of product added, and 
of resources employed, for comparisons among 
broad groups of farms. Two studies of this type 
in a national perspective are now under way. 
One, in the Bureau of Agricultural Economics, 
is an analysis of major areas of low-production 
farms and levels of productivity. The other is 
a study of levels of productivity in United 
States agriculture being made by the Bureau 
of Agricultural Economics and Iowa State Col- 
lege cooperating. 


Role of Census Data in Studies of the 
Structure of American Agriculture 


Census reports before 1950 emphasized State 
and regional differences in the production and 
organizational characteristics of agriculture. 
The 1950 Census of Agriculture makes available 
comprehensive data for such functional group- 
ings for areas within States. 

These developments deserve special emphasis 
in studies of the economic structure of agricul- 
ture in this country. Much needed information 
relating to important sectors of agriculture is 
provided in data on the characteristics of com- 
mercial farms for economic areas, by economic 
class of farm, size and type of farm, and by 
tenure of operator. A frequent criticism of farm 
programs is that they are based too greatly on 
the assumption that all farms are commercial 
farms. Data from the 1950 census will permit 
much better comparisons and descriptions of 
both commercial and other farms by farming 
areas, with respect to the salient differences in 
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organization and production, than were previ- 
ously possible. 

Information on numbers and characteristics 
of commercial farms by economic class, type of 
farm, and tenure of operator for economic areas 
may modify some assumptions on which farm 
policy is developed. The distribution of farm 
operators by tenure differs considerably be- 
tween commercial farms and all farms. The 
proportion of full owners is high among the 
part-time and residential groups. 


Research in this area can provide useful in- 
formation for the economic appraisal of many 
problems of our agriculture, such as questions 
of ownership, tenure, size of farm, resources, 
productivity, and stability of incomes. Informa- 
tion can be developed to answer such specific 
questions as: What are the apparent relation- 
ships of tenure to the adoption of technological 
development? Under what conditions do large- 
scale farms constitute an important sector of 
agriculture? How important are purchased in- 
puts on various types and sizes of farms? How 
may net incomes be affected by changes in prices 
or yields? 


Uses of Data in Selection, Sampling 
and Generalization of Research 


A bridge for the integration of individual- 
farm and overall analysis is provided by the 
elassification of farms in each economic area 
into size and type groups. For example, produc- 
tion possibilities for the chief type or size situ- 
ations can be outlined by using these organiza- 
tions as a framework. Similarly, given a general 
analysis of adjustments for an area in connec- 
tion with production capacity studies as an 
example, the organizational data for major 
groups of farms make it possible in many cases 
to adapt such overall recommendations to the 


major organizational situations in the area, 
Although cross classifications are not available 
for many areas, type or size will frequently 
represent the significant breakdown from the 
standpoint of evaluating alternatives. In north- 
eastern Montana, for example, the difference 
between wheat and livestock farms is of para- 
mount importance for many purposes. In the 
eastern Wisconsin dairy area, on the other hand, 
size rather than type of farm may be the im- 
portant breakdown for analyzing production 
possibilities. 

A more desirable sampling system can be de- 
vised when more is known about the universe. 
Area stratification represents only one of the 
means to efficient sampling. These generaliza- 
tions are particularly true of research in pro- 
duction economics, which usually studies rela- 
tionships. As Heady has emphasized “...so 
much emphasis has been given the ‘random 
versus block’ argument that the real core of 
farm production economics sampling has been 
bypassed. . . . The appropriate sample is one 
which gives (approximately) equal... distribu- 
tion of the independent variable throughout the 
entire range of the data.” 4 

The information made available by the 1950 
Census of Agriculture provides a wide range of 
stratification that can be related to the purpose 
of the studies. As mentioned earlier, these in- 
clude data by type of farm, tenure of operator, 
economic class, and size of farm. The availabil- 
ity of such data can make for easier sampling 
and generalization in studies of economy of 
scale, tenure, incomes, organization of the 
typical family-operated farm, production oppor- 
tunities, and other significant research in pro- 
duction economics. 


4 HEADY, EARL. ELEMENTARY MODELS IN FARM PRODUC- 
TION ECONOMIC RESEARCH. Jour. Farm Econ. 30: 222- 
223, May 1948. 
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Budgeting Techniques in Estimating Farm 


Adjustments and Marginal Returns 


By Earl O. Heady and Ross V. Baumann 


Prediction in production economics helps individuals and groups to make choices 
among the uses of resources. Prediction is usually made by using a sample drawn 
from a population in which the variables, quantities, or parameters to be estimated 
are already in existence. But in many situations with which biological and economic 
research workers deal, the parameters they want to predict are not found in an 
existing population because farmers have not yet used the recommended production 
techniques. They therefore frequently must formulate predictions either by infer- 
erence from a sample that is assumed to represent a population, or by budgeting 
procedures. Conventional budgeting procedures frequently have limited usefulness 
because the empirical data are assumed to be discrete, linear, and without error. 
This article brings out some refinements in conventional budgeting procedure. These 
suggested modifications are believed to increase the information that can be gained 
from a small number of budgets, and to give greater knowledge of the predictional 


error involved. 


| ge energie IN FARMING, as in the 
change to soil-conservation systems of 
farming, may involve many changes in enter- 
prise combinations and production practices. A 
conventional research procedure often used to 
test the validity of such a change is to construct 
a single budget for each of several alternative 
systems for a few so-called typical farms, and 
then handle each as a case study. Rather fre- 
quently, the budgets compare only the usual 
with the optimum in physical adjustments. 

At least two assumptions underlie this typical 
budgeting procedure: First, that the popula- 
tion for which the budgets serve as an inference 
has a zero variance; and second, that the de- 
grees in the adjustments are discrete and the 
relationships are linear. The assumption of 
linearity is the same as in the analytical pro- 
cedure known as linear programming.! The 
treatment of variance is also similar in the two 
procedures. 

The group of functional relationships might 
be presented in a single functional relationship. 
If we could synthesize the fixed and variable 
costs for a farm, we could express the total, 
average, and marginal cost functions as alge- 
braic equations, and thus predict all points on 


1 Cf. KOOPMANS, T. C., EDITOR. ACTIVITY ANALYSIS OF 
New York, Wiley, 1951. 


PRODUCTION AND ALLOCATION. 


the relevant curve.* This system provides a 
somewhat different form of estimate from a 
similar prediction of the same parameter based 
on a sample. This is particularly so if the pre- 
diction refers to a statement of probability. 
However, the one set of calculations that specify 
the nature of the fixed costs—the short-run pro- 
duction function or input-output ratio—and the 
prices of varying resources allow estimates at 
many points over a wide range of the relevant 
(independent) variable. 


This method would become cumbersome be- 
cause adjustments in the entire system of farm- 
ing involve so many more variables and func- 
tional relationships than a simple cost function. 
Consequently, we have preferred instead to use 
refinements in budgeting procedures that allow 
some relaxation of the assumptions of zero vari- 
ance for the population, discrete data, and linear 
relationships. In addition, our refinements per- 
mit the use of standard statistical procedures 
even though many research workers look upon 
budgeting as a nonstatistical technique. In the 
following paragraphs some of these procedures 
are outlined as we have applied them in research 


2 Cf. HENRY, W. F., BRESSLER, R. G., JR., and FRIcK, 
G. E. EFFICIENCY OF MILK MARKETING IN CONNECTICUT: 
11. ECONOMIES OF SCALE IN SPECIALIZED PASTEURIZING AND 
BOTTLING PLANTS. Conn. (Storrs) Agr. Expt. Sta. Bul. 
259, 1948. 
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studies. Our examples are drawn from a study 
of the economics of soil conservation. 


Optional Budgeting Techniques 


Our first refinement was to draw a sample 
that represented a homogeneous producing situ- 
ation. Instead of studying a heterogeneous soil 
area in which the quantities and relationships 
estimated would be hybrids or averages repre- 
senting the situation of no single farm, we 
selected a random sample of farms, all of which 
had essentially the same quantities and combi- 
nations of soils. A sample was drawn in the 
Marshall soil area of Iowa.* The sample in- 
cluded only farms of the most numerous size, 
that is, 160 acres. 

Although there was great heterogeneity of 
soils in the areas, pre-established limits in re- 
spect to types and proportional acreages of 
soils were maintained in the samples used for 
study by selecting from a larger group of farms 
for which agronomists had made soil maps. The 
relevant population of farms was stratified on 
the basis of the degree of soil conservation be- 
fore making the random selection from the 
field records of the county assessor. Data in 
table 1 for high- and low-conservation farms 
indicate the homogeneity of one sample. 


Estimation of Relationships 


Because soil conservation is not a discrete 
phenomenon—it can be attained in different de- 
grees and a farm can move from one to other 
levels of erosion control—we constructed budgets 
for farms with similar resources which had 
various degrees of conservation attainment, and 
then employed regression analysis. This pro- 
cedure eliminates the necessary assumptions of 
discrete alternatives and linear relationships. 

More specifically, rather than construct budg- 
ets representing conservation and usual sys- 
tems of farming for a typical farm, we com- 
puted conservation systems for 30 farms on 
Marshall soils that had already attained differ- 
ent levels of conservation. As a matter of con- 


3 The results of the application of the methods here 
outlined as a part of the study in the Marshall soils area 
are reported by Heady and Allen, in RETURNS FROM AND 
CAPITAL REQUIRED FOR SOIL CONSERVATION FARMING SYS- 
TEMS. Iowa Agr. Expt. Sta. Research Bul. 381. Further 
results from this study and from one in the Ida-Monona 
soils area are expected to be available in the near future. 
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TABLE 1.—Mean acreage per farm of specified 
soil types for high- and low-conservation farms 





Acreage of specified soils 














Marshall 
silt loam Total 
Conservation | Bot- Shelby exclud. 
tom- | Less | 4-per- | silt Ba., 4 
land | than | cent | Joam — 
| soils | 4-per-| slope 
cent or 
slope | over 
| Acres | Acres | Acres | Acres | Acres 
High | | 
conservation. | 24.9 | 35.0 90.8 4.9 157.1 
Low | 
conservation. | 25.3 39.4 86.3 9.9 158.5 








Heady and Allen, ibid. 


venience and practicability, soil loss in tons per 
acre a year was computed, both for present 
farming systems and recommended farming 
systems. 

After budgets were constructed for conser- 
vation adjustment, regression analysis was used 
to predict changes in returns, costs, and re- 
source requirements for a single farm as it 
adjusted to different conservation levels. (This 
analysis was also made for several farms differ- 
ing in existing levels of attainment as they 
adjusted to a given level of soil conservation.) 
Each budget was treated as an observation and 
the statistical analysis was carried forward 
accordingly. Regression curves, such as the ones 
presented in figure 1, were the result in the 
Marshall soil study. 

Thus, rather than compute a budget repre- 
senting the income, for example, for each point 
along the current conservation scale—the hori- 
zontal axis in figure 1—we were able to estimate 
an infinite number of budgets by the applica- 
tion of regression analysis to our budgets for 
30 farms. The income figures estimate the addi- 
tion to returns that would be forthcoming if 
farms of different levels of conservation attain- 
ment were to adjust to a specified goal, roughly 
a soil loss of 6 to 7 tons an acre a year. 

This is in contrast to the conventional pro- 
cedure of using a case-study budget, or of 
averaging several budgets into a mean predic- 
tion in which the estimate applies only to farm- 
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RELATIONSHIP BETWEEN CHANGES IN GROSS 
AND NET INCOME UNDER BUDGETED FARMING 
SYSTEMS AND CONSERVATION INDEX 
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FIGURE 1 


ers whose situations were characterized by the 
mean condition. 

In addition to making it possible for us to 
estimate the results for a large number of budg- 
ets without the labor of actually constructing 
all of them, our procedure also allowed us to 
test the hypothesis of linear against curvilinear 
relationships, or constant against increasing or 
decreasing productivity of resources. In the 
example cited in figure 1, the regression coeffi- 
cient for the squared term was significant at 
the 5-percent level of probability. We therefore 
accepted the hypothesis of a nonlinear relation- 
ship. 

If our relationships were linear and our 
population had a zero variance—implicit as- 
sumptions that are usual in budgeting—the 
procedure could be simplified even more. We 
could have constructed two budgets, one at each 
extreme of our observations, and predicted all 
of the budgets in between as points on our 
straight line or linear relationship. 


Estimational Errors 


Furthermore, in our procedure we are able 
to specify a probability range that is due to 


variance in the characteristics of the farms in 
our sample. To illustrate this possibility, let us 
examine our estimates of the marginal value 
returns from capital invested in soil conserva- 
tion for 12 farms with an annual estimated soil 
loss of 40 to 50 tons an acre a year. (The capital 
requirements would be rather large for any 
changes to accomplish more conservation.) 
These estimates are based on a number of alter- 
native budgets for each farm, with a regression 
equation used to estimate the total returns 
function as varying quantities of capital are 
invested in soil-conservation adjustments. 

Total returns attributed to conservation in- 
vestment are related to capital invested in soil 
conservation and related farm adjustments. 
Total capital includes the cost of soil conserva- 
tion practices, annual cropping practices, live- 
stock, livestock equipment, purchased feed, the 
value of labor beyond 15 man-months a farm, 
fuel and machinery, and miscellaneous costs, 
although the annual outlay for some of these 
items would entail an investment of less than a 
year. 

Equation 1 below shows the computed regres- 
sion equation relating total returns (I,,) from 
conservation (beyond that currently attained) 
to total capital investment. Equations 2 and 3 
show the returns at the upper (1,) and lower 
(1,) fiducial limits at a 5-percent level of prob- 
ability for each regression coefficient: 

I,, = 0.693 + 36.513C — 0.00272C2 (1) 
I , = 0.693 + 41.515C — 0.00302C? (2) 
I, = 0.693 + 31.511C — 0.00242C? (3) 


From these data we are able to estimate the 
total return from various amounts of capital 
that are included in our range without con- 
structing a like number of budgets. We also 
can specify the equations (by computing the 
derivatives of the three equations above) indi- 
cating the marginal returns (MR) per dollar 
of capital. These are given in equations 4, 5, 
and 6 for the mean, upper, and lower limits, 
respectively : 
= 36.513 — 0.00544C (4) 

MR, = 41.515 — 0.00604C (5) 
MR, = 31.511 — 0.00484C (6) 


Using these data to estimate the marginal 
returns per dollar when $2,000 and $4,000 are 
invested in conservation farming systems, we 
obtain the figures for marginal] returns in cents 
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(table 2).4 We can show the added return per 
dollar of capital in many different quantities. 
We do not have to make out 6,000 budgets to 
estimate returns on capital ranging from $1 to 
$6,000. 


TABLE 2.—Marginal returns from capital in- 
vested in soil conservation on Marshall soils, 
1945 prices 


| Marginal returns per dollar with 
additional capital investment of 





Item ae Se Shida aang Sea 

| $2,000 $4,000 

Cents | Cents 
Mean_. 25.63 | 14.75 
Upper limit 29.44 | 17.36 
Lower limit 21.83 10.15 





We are also able to specify a probability 
range, rather than present our data as the given 
figures, that is, estimates without variance, as 
is the common procedure in budgeting. Even 
at the lower limits, capital invested in conser- 
vation farming systems appears profitable, and 
confidence in our estimates is accordingly in- 
creased. Although conservation can be attained 
in varying degree, numerous practices are dis- 
crete. Our procedure gives us some confidence 
that conservation investment on this particu- 
lar group of farms is profitable within a rea- 
sonable range of capital. 


Limitations and Other Problems in Estimation 


The ranges of error or fiducial limits that 
relate to the estimates do not take into account 
differences occasioned by year-to-year varia- 
tions in weather and prices. The sample was 
taken in 1946 and yields were based on 10-year 
averages. 

Neither do they take into account any error 


4 Marginal returns on capital are high on this par- 
ticular sample of farms because their cropping systems 
are poor, they have little livestock, and they do not use 
their labor fully. Some individual capital items, such as 
seed for legumes, which might serve in a complementary 
capacity to grains, actually will return several hundred 
percent on the investment. 


attached to the technical coefficients employed 
in the budgeting process. Technical coefficients 
such as crop yields for different practices and 
livestock-feed ratios were taken mainly as aver- 
ages from experiments or as estimates provided 
by agronomists and animal husbandrymen. 

Errors for technical coefficients could include 
those that are a result of (1) variance due to 
experimental error if the coefficients were used 
directly as derived, or (2) estimates of indivi- 
duals in adapting the data for use in new situa- 
tions, or (3) errors involved in the use of 
informed guesses. Errors resulting from experi- 
ments (1) can ordinarily be measured rather 
well statistically although the application of 
the data in new situations (2) might increase 
the errors. These would be difficult to measure, 
yet to a degree they could be explained. Errors 
involved in the use of informed guesses (3) 
would be difficult to measure objectively or even 
to describe in any but the broadest terms. 

If estimates of the error of inference for the 
technical coefficients were available, we might 
have computed two additional sets of budgets, 
using the technical coefficients set at the 5- 
percent fiducial limits. The process itself, how- 


ever, might involve several unanswered ques- | 


tions as: Are the several error quantities 


additive or must they be compounded? Should | 


the functions fitted include the mean estimate | 


based on average coefficients, the upper limit 
of the functions estimated with technical coeff- 
cients at the upper limit of the fiducial range, 
or the lower limit of the functions estimated 
with technical coefficients at the lower limit of 
the fiducial range, that is, the fiducial range for 
the technical coefficients themselves? ® 

But we believe that, aside from the common 
reservations which can be applied to the budget- 
ing technique, not discussed here, our refine- 
ments represent an improvement on those pro- 















cedures which assume budget data to be entirely | 


discrete, linear, and without error of any nature. 


> Our estimates, like many others, do not include | 


analysis of the time components of income and invest- 
ment; neither do they adequately account for managerial 
differences and the capital-uncertainty complex. 
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Trends in Numbers of Farms as Factors in Livestock Estimating 


By J. C. Blood and C. J. Borum 


Current estimates of livestock and poultry numbers made by the United States De- 
partment of Agriculture are derived from farmers’ voluntary reports, with the help 


of benchmarks that are established every 


- 


5 years when a new census is taken. 


After every census the Department reviews the series of estimates for the preceding 
5 years and makes revisions to bring it into line with the new benchmark. Rather 
large revisions were required in some cases when the results of the 1950 census be- 
came available. This paper discusses some of the reasons for the discrepancies and 
suggests changes in estimating procedures that might avoid errors of the kind made 
between 1945 and 1950. The suggestions are based upon an analysis of Michigan data 


made by Mr. Blood and Mr. Borum. 


STIMATES of the numbers of livestock and 
poultry are derived from the Rural Mail 
Carrier surveys of June and December. The esti- 
mating procedure is basically one of computing 
an average per farm from the survey data for 
each livestock or poultry item, and reading a 
chart on which past numbers are plotted against 
the averages thus obtained. In addition to indi- 
cated numbers shown by the per farm averages, 
an indication of change is derived from “identi- 
cal” farms in the samples for two successive 
years. Data for the same farms, reporting in 
both years, are matched and the percentage 
change that is indicated by this matched sample 
is applied to the previous year’s estimate. Be- 
cause of selectivity in the samples, the ratios 
computed from the sample data are converted 
into unbiased ratios by reading a chart on which 
“true” ratios for past years were plotted against 
the ratios actually computed from the sample 
data. 


The “percent-change” method can also be used 
with the per farm averages; an example of that 
approach is given in this paper. When estimates 
are derived by the “‘percent-change” method, a 
base is needed for the start of a series of esti- 
mates. A new base is established every 5 years 
when census data become available. Other in- 
formation may be used along with census data 
in setting the benchmark. 


As the Rural Mail Carrier samples are not 
probability samples they are subject to various 
kinds of selectivity. Apparently the most serious 
selectivity is represented by the tendency for 
farmers who keep no livestock to disregard the 
questionnaire; when a farmer stops keeping 


livestock, he stops returning any livestock ques- 
tionnaires that may be put in his mail box. For 
that reason it has long been customary to dis- 
card the few questionnaires that show no live- 
stock, but which actually are returned, and to 
compute per farm averages only for farms that 
report some livestock. Questionnaires that show 
no livestock but that do show some poultry are 
used for poultry estimates, even though they 
were discarded for livestock estimates. Poultry 
estimates are derived from per farm averages 
for farms that show poultry. For the identical- 
farm estimate of poultry numbers, the statis- 
tician uses reports for farms if the question- 
naires show some poultry for either the current 
or the past year, or both. 


By these procedures the statistician is making 
the tacit assumption that the numbers of farms 
keeping livestock and poultry are constant from 
year to year. In the case of the identical-farm 
estimates, partial allowance is made for changes 
in numbers of such farms because of the “either- 
or” feature, but the effect is not enough to re- 
flect adequately the changes in numbers of live- 
stock and poultry farms. 


In retrospect, it is now apparent that there 
has been a consistent downward trend in the 
total number of farms during the last 15 years. 
In addition, there have been consistent down- 
ward trends in the percentages of farms that 
keep livestock and poultry. The combined effect 
of these trends, all working in the same direc- 
tion, has been to introduce sharp downward 
trends in numbers of livestock and poultry 
which were not wholly reflected in the estimates 
made currently between 1945 and 1950. The 
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nature of these trends can be visualized by look- 
ing at census data for Michigan (table 1). 


TABLE 1.—Farms reporting cattle and chickens, 
Michigan, specified years 





Farms reporting 
Y Number ee Rise ti i oe 
ear 
of farms ] . 

Cattle Chickens 

Thousands | Thousands | Thousands 
1935 197 164 163 
1940 188 149 146 
1945 Ao 175 136 134 


1950 


156 114 


105 
It is clear that the Department’s current esti- 
mates of livestock and poultry numbers should 
be made by a procedure that fully recognizes 
such trends and makes proper allowance for 
them. At present we have no formally adopted 
procedure for doing so. But we can use some 
devices for truing up our estimates that should 
keep them more nearly in line with the actual 
situation and that might be used until facilities 
for doing a more elaborate job are available. 


An Approach Tried in Michigan 


We could arrive at current estimates of num- 
bers of farms keeping livestock and poultry 
merely by projecting the time trends shown by 
past census data. In some States this would 
perhaps be as good as, or better than, any pro- 
jections based on data that are collected current- 
ly. In Michigan the total acreage of farm land 
in the State remains fairly constant; therefore, 
reductions in the total numbers of farms are ac- 
companied by increases in the average size of 
farm. The average size of farm reported in our 
sample surveys shows an upward trend that 
reflects the trend in average size of farm for the 
State as a whole. This provides a basis for mak- 
ing current estimates of change in total number 
of farms. The general crop reporters provide 
data that can be used to measure changes in the 
percentages of farms that keep milk cows and 
chickens. The farms of these reporters are a 
more representative cross section of all farms 
in the State than are the farms covered by 
respondents to the livestock surveys. By noting 
the relative numbers of general crop reporters 
who reply to the questions on production of milk 
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and eggs, we obtain a good index of the changes 
in percentages of farms that keep milk cows 
and chickens. Unfortunately, these reporters do 
not provide data on changes in numbers of 
farms keeping other kinds of livestock or poul- 
try, but the present study does suggest how we 
might proceed to get similar data on those items. 

Let us consider the problem of estimating the 
numbers of chickens on Michigan farms from 
the December livestock survey. Table 2 repre- 
sents a simple set of arithmetical computations, 
applying the “percent-change”’ concept, that can 
be used to estimate those numbers for the years 
1941-51, using the 1940 number as a base. 

The data in column (1) are the average num- 
bers of chickens, per farm reporting chickens, 
as reported in the December livestock survey. 
The data in column (2) express each average 
in column (1) as a percentage of the average 
for the preceding year. Column (3) shows the 
estimated number of chickens on Michigan 
farms, derived from the ratio in column (2) 
and the 1940 benchmark of 11.7 million chick- 
ens. These estimates assume no changes in num- 
bers of farms keeping chickens; they need to be 
adjusted for that factor. The necessary adjust- 
ment factor is derived from the data in columns 
(4) and (5). For example, the average farm 
size in 1941 was 102 percent of the average size 
in 1940; this means that the relative number 
of farms in Michigan in 1941 was 100/102 times 
the number in 1940. At the same time, the per- 
centage of farms keeping chickens in 1941 was 
104 percent of the percentage in 1940. There- 
fore, the relative number of farms keeping 
chickens in 1941, as compared with 1940, was 


100 _ 104 __— 104. 
102 “100 ~ 102 
chickens on Michigan farms in 1941, corrected 
for change in the number of farms keeping 
chickens, is 104 | 11.6 million = 11.9 million. 
102 “ 
The estimated number of chickens for each year 
shown in column (6) is thus obtained from the 
formula, col. (3) x col. (5) = col. (6). 
col. (4) 


It is apparent that the estimates shown in 


The estimated number of 





column (6) agree closely with the Crop Report- | 


ing Board’s revised estimates appearing in col- 
umn (7). The relationship between the two 
series is shown graphically in the chart (fig. 1). 
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TABLE 2.—Estimated number of chickens on farms, Michigan, 1940 - 51 
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Chickens Index numbers Chickens 
per farm ; 1940 = 100 on farms 
: [a Chickens | -_ 
Rati --~- | | Percentage 
atio ignorin 
saad Actual to "Seeeal ad | Size of of farms Estimated “True” 
prev. farm keeping 
year | chickens 
(1)! (2) (3) (4)2 (5)8 (6) (7)4 
No. Percent | Millions | Millions Millions 

1940__- ' | 101 | 11.7 | 100 100 11.7 11.7 
141----------____| 100 99 | 11.6 | 102 104 11.9 11.6 
RARE. 103 103 11.9 103 105 12.2 12.1 
. ae 115 112 | 13.3 | 107 105 13.0 18.2 
1944. ae 128 111 14.8 | 112 i112 14.8 14.2 
1945 == 119 93 13.8 | 117 109 12.9 12.6 
| =e = 120 101 13.9 | 118 108 12.7 12.9 
eee 109 91 12.6 | 116 105 11.4 11.0 
SS ee 107 98 | 12.3 | 117 101 10.6 10.4 
RES 105 98 | 12.1 | 120 97 9.8 9.7 
SEES 120 114 | 13.8 121 | 97 11.1 10.9 
ES | 115 96 13.2 | 121 | 96 10.5 10.4 











1 Hens and pullets per poultry farm as reported in December rural carrier livestock survey. 
2 Derived from September rural carrier acreage survey (percentage of average size of farm reported in 1940). 


3 Derived from average percentage of farms reporting on egg production in the monthly general crop surveys for 
November, December, and January. (Index derived by expressing percentage for any year as percent of 1940 
percentage). 


4Crop Reporting Board estimates as revised after the 1950 Census. 


Reference to column (3), which shows estimates 


RELATIONSHIP BETWEEN ESTIMATES OF uncorrected for trend, indicates how large an 
CHICKEN NUMBERS DERIVED FROM THE error would be made by neglecting that trend; 
| DECEMBER SURVEY AND REVISED ESTIMATES the error becomes progressively larger as we 
COMPUTED INDEPENDENTLY BY THE get farther away from the base year, 1940. The 
15 CROP REPORTING BOARD agreement between the series in columns (6) 
| we and (7) is particularly significant because the 
KY ‘ Board’s revised estimates were prepared with- 
14 of inn out benefit of computations of the kind de- 
y scribed here. The squared coefficient of corre- 
lation between the two series of estimates is 
/ r? — 0.972. 
% It is appropriate to say a few words about the 
variables used in the preceding computations. 
Fe The percentage of farms reporting production 
of eggs in the general crop surveys varies some- 
. & what from month to month. For that reason the 
average percentage for November, December, 
and January was used in the computations. We 
used the average reported farm size in the 
September acreage survey to derive the index of 
9 average farm size. We also tried the same com- 
° 10 " 12 3 14 '5} putations as above, but using the average farm 
ESTIMATED FROM DECEMBER SURVEY (MILLIONS) . . t 
awe... i: di cae obi size reported in the December livestock survey. 
FIGURE 1. The results were approximately the same as be- 
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fore, except that the squared coefficient of corre- 
lation of the estimates with the Board’s revised 
estimates was a trifle smaller: r? — 0.923. 

Similar computations were made with data 
from the identical farms. The results were about 
the same as those obtained from the entire sam- 
ple, except that the estimates appearing in col- 
umn (8) of the tables were considerably closer 
to the revised series before the correction for 
trend was applied. The squared coefficient of 
correlation between column (6) and column (7) 
was 0.925 when the index of farm size was de- 
rived from the September acreage survey, and 
0.954 when the reported farm size in the De- 
cember livestock survey was used. 

We investigated the possibility of arriving at 
a better estimating equation by fitting a multiple 
regression equation to the data, using the re- 
vised estimate as the dependent variable and the 
reported data on chicken numbers, average 
farm size, and percentage of farms keeping 
chickens, as the independent variables. The 
squared coefficients of multiple correlation were 
higher than the squares of the simple correla- 
tion coefficients quoted above. However, the in- 
creases were not large enough for us to recom- 
mend this procedure, in view of the greater 
complexity of the arithmetic involved in the 
computations. 


Livestock Estimates 


The same procedure suggested for use in 
estimating numbers of chickens can be used to 
estimate numbers of milk cows. The percentage 
of farms reporting milk production in the 
monthly general crop surveys provides an index 
of the percentage of farms keeping milk cows. 
The results obtained in Michigan are compara- 
ble with those of the chicken estimates. 

For estimates of all cattle, all horses, sheep, 
hogs and farrowings, we have no current data 
on percentage of farms having those items. But, 
we can project the census trend of number of 
farms keeping livestock and also interpolate 
figures between censuses. If we express the data 
from the livestock surveys as averages per live- 





stock farm, and multiply those averages by the 
estimated numbers of livestock farms, we should 
arrive at indications of livestock numbers that 
are highly correlated with the corresponding 
“true” values. Making such computations for the 
years 1940-51, and plotting the Board’s revised 
estimates against these indications, gives esti- 
mating charts that show high degrees of corre- 
lation between the sample indications and the 
corresponding true values. For the years under 
study, the squared coefficients of correlation for 
various livestock items in Michigan are shown 
below. Chicken numbers have been included for 
comparison with the results obtained previously 
by the other methods. 


Squared 
coefficient of 
correlation 
of indication 
with Board’s 


revised 

Item estimate 
All cattle (Jan. 1 inventory) —____ 0.966 
All horses (Jan. 1 inventory) _____- -988 
Stock sheep (Jan. 1 inventory) .993 
All hogs (Jan. 1 acl .961 
Spring farrowings _______ — .979 
Fall farrowings __. phot .985 
Hens and pullets (Jan. ry inventory) .975 


Conclusions 


Satisfactory estimates of livestock and poul- 
try numbers can be obtained from our Livestock 
Surveys only when proper allowance is made for 
changes in the numbers of farms keeping those 
items. Accurate estimates of such changes would 
require facilities that are not now at our dis- 
posal. In the meantime, it appears that our cur- 
rent estimates of livestock and poultry numbers 
can be improved by the use of rather simple de- 
vices which require only an intelligent use of 
data now available to us in census records and 
from surveys conducted by our offices. Perhaps 
a few questions on kinds of livestock kept should 
be included on our acreage questionnaires. That 
would provide data on other kinds of livestock, 
somewhat comparable to the data on percentages 
of farms keeping chickens and milk cows, which 
can be extracted from the monthly general crop 
questionnaires. 
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Introduction to Economics for Agriculture. 
New York. 1953. 727 pages. $6.00. 


R. BLACK never hesitates to state his view- 
points with boldness and self-assurance. 
A man who had less experience and fewer ac- 
complishments than this author would hardly 
venture so bold a claim for a work as Dr. Black 
does for his Introduction to Economics for Agri- 
culture. In his preface, referring to elementary 
instruction in economics now offered in agri- 
cultural colleges, he states that “... with this 
book available, many colleges will no longer 
consider necessary or desirable such a prepara- 
tory course in general principles. This book 
gives all the general principles, and all the 
background in the general economy, that the 
usual agricultural college student needs, and 
does it with much better integration than is 
likely with separate courses.” 


Inasmuch as Dr. Black established his own 
goal I immediately tried to learn whether he 
reached it. My studied reaction is that he will 
at least find this is still a matter of lively con- 
troversy among some of his colleagues. In a 
characteristic fashion he constructed his prob- 
lem, gave it vitality, and created interest in it. 
But I doubt sincerely whether this one text alone 
will achieve his real objective: “To give an 
agricultural college student, or educated farmer 
or his equivalent, exactly that understanding 
of economics which he or she needs in order to 
function effectively and live happily in the world 
of today.” 


Despite his failure to achieve the impossible 
goal he set for himself, I would recommend the 
book as the basic text for an undergraduate 
class in agricultural economics. I can conceive 
of an excellent undergraduate course being 
developed with Dr. Black’s text as a starting 
point. To do this the instructor would need to 
use a well-chosen supplementary reading list 
and to expand and illustrate thoroughly many 
of the vital points raised by the author. 

The informality and ease with which Dr. 
Black goes through the section on orientation 





By JOHN DONALD BLACK. The Macmillian Company, 


is refreshing. He reminds me of an old master 
standing before his students as he draws on his 
reservoir of knowledge to paint with broad 
strokes a word picture of the past to arrive 
quickly at the subject nearest his heart. But in 
following such a procedure he leaves out much 
that is essential in a student’s orientation to 
economics. What he does really is to construct a 
ladder—a ladder to a platform from which a 
student can observe and react intelligently to 
a panorama of economic facts which, when in- 
tegrated, will offer him a rational explanation 
of economic actions. 

Few men can draw on the wealth of experi- 
ence in teaching, research, and government reg- 
ulation of business and agriculture that Dr. 
Black uses to develop his ideas on production, 
consumption, and marketing. On occasions the 
author’s rapier-like thrusts at some distaste- 
ful governmental policy may leave his reader 
aghast. But this is momentary, because Dr. 
Black is soon on to a new subject, without even 
a slight pause. 

The range of subjects covered in the text is 
wide indeed. Organization of subject matter is 
excellent. Dr. Black does extremely well in his 
chapters on production, consumption, and com- 
modity distribution. He is stimulating and pro- 
vocative in his chapters on public economics. 
In fact, he raises several very pertinent ques- 
tions regarding the role of government in agri- 
culture that should be answered by those who 
believe that agriculture is incapable of standing 
on its own feet. 

While I cannot agree that Dr. Black al- 
together reached the goal he set for himself, 
yet there always has been a need for a readable, 
teachable, and informative text in agricultural 
economics. On this basis he has succeeded. The 
problem of including only one course in eco- 
nomics in all the curricula in a college of agri- 
culture must be solved as a separate issue. 


D. B. DeLoach 
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Law and the Farmer. By JAcop H. BEUSCHER. 
1953. 406 pages. $4.95. 

OR SEVERAL YEARS Professor Beuscher 

has conducted a course in farm law for fu- 
ture farmers, county agents, agricultural spe- 
cialists, and vocational agriculture teachers in 
the College of Agriculture at the University of 
Wisconsin. At the same time he has taught in 
the University Law School and conducted “‘law- 
in-action” studies aimed at discovering how cer- 
tain laws actually operate at the farm level. 

His quest for better teaching techniques for 
persons not trained in the law has resulted in 
the new approach that is used in this book. It 
centers discussion of legal rules and principles 
around several hundred farm legal problem sit- 
uations that are familiar to most farmers. 
The method reduces to a minimum the use of 
technical law-book phraseology and language 
familiar to the layman is substituted. 

The book opens with a discussion of the role 
of law in preventing disputes, as contrasted 
with its more dramatic role in settling them. 
Readers are then familiarized with different 
kinds of laws and how they are made. Among 
these laws are statutes passed by Congress and 
by State legislatures; ordinances by counties, 
towns, and cities; case law by Federal and State 
courts; and a growing body of administrative 
rules and regulations, having the force of law, 
issued by Federal and State administrative 
agencies. Attention is called to such traditional 
divisions of the law as public versus private, 
civil versus criminal, and substantive versus 
procedural; and to law-school classification by 
subject matter, such as contracts, torts, real 
property, agency and criminal law. “Farm law,” 
it is pointed out, is not a separate division of 
jurisprudence; it is a term used merely to focus 
attention on some laws that most concern 
farmers. 

The reader’s introduction to numerous rules 
and regulations that affect farmers begins with 
an examination of the many legal problems in- 
volved in buying and selling a farm. Here, a 
brief but excellent treatment of basic principles 
of contract and real property law opens the door 
to an understanding of legal problems discussed 
in later chapters. 
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Springer Publishing Company, Inc., New York. 


A section that deals with transfer of the 
family farm from one generation to the next 
establishes a new benchmark for future re- 
search and writing in this field. In six chapters 
that blend into one another, the author gathers 
together the law pertaining to father-son oper- 
ating agreements, transfer arrangements be- 
tween the living, transfer on death by will and 
where there is no will, probate procedures, and 
gift and death taxes. 

Other legal problems that are treated in the 
book include Federal, State, and local regula- 
tions that pertain to the farming business; tax- 
ation of farm property and of farm income; 
and legal rules that relate to secured and un- 
secured farm debts, to fences and boundaries, 
to rights in water and streams, and to the farm- 
er’s liability for careless acts. 


This is Professor Beuscher’s second book on 
farm law. His first, Farm Law in Wisconsin, 
published in 1951, was prepared for Wisconsin 
farmers. In his present work, which was writ- 
ten for a national audience, the diverse legal 
rules of the 48 States are grouped into logical 
patterns or presented in tables, thereby avoid- 
ing a morass of detail. Space limitations pre- 
clude discussion of all the farm legal problems 
that might arise, or of all the law that is appli- 
cable. Only the more important problems are 
treated. But enough law is presented to achieve 
the primary aim of the book, that is, to enable 
the lay reader to detect legal pitfalls and thereby 
avoid costly mistakes. Readers who wish to pur- 
sue a subject further will find useful sources 
cited in footnotes; and helpful questions for 
students follow each chapter. 

This volume is a welcome presentation of 
farm law. It is written in language that can be 
understood by farmers, students, and others not 
trained in the law. Educators will find it a read- 
able and useful book in their classes. It should 
not be overlodked by agricultural economists 
who at times fail to perceive the profound influ- 
ence of the law as a social institution affecting, 
and in turn affected by, economics. 


Erling D. Solberg 
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Demand Analysis. 
New York. 1953. 358 pages. $7.00. 

TATISTICAL DEMAND ANALYSIS is a 

synthesis of several disciplines—economic 
theory, probability theory, and mathematical 
statistics—applied to concrete data. Each appli- 
cation requires special knowledge of the com- 
modities involved and the adequacy of the sta- 
tistical series which purport to measure their 
prices and quantities. This last type of knowl- 
edge comes slowly, and is most likely to be ac- 
quired by economists who are specializing along 
commodity lines. Few commodity economists 
have the time or the predilection to master in 
their entirety the theoretical disciplines upon 
which demand analysis also rests. 

These disciplines themselves are generally 
taught in such a way as to discourage anyone 
from becoming a “theoretical demand analyst,” 
whose training would prepare him to cooperate 
effectively with commodity specialists. Most 
graduate curricula tend to make him either an 
economic theorist (verbal or mathematical), or 
a probability theorist, ov a mathematical sta- 
tistician (specializing in variance analysis, sam- 
pling theory, or experimental design). No one 
of these specialties prepares him to give well- 
rounded advice to commodity experts concern- 
ing the statistical measurement of economic 
relationships. The verbal economist is too 
verbal; the mathematical economist too mathe- 
matical; and the statistician too disdainful of 
nonexperimental data. In ignorance or despera- 
tion the commodity economist turns to em- 
piricism, and it is too empirical. 

The remedy for this lies in the fact that de- 
mand analysis draws heavily only on special 
portions of the disciplines mentioned. Henry 
Schultz recognized this, and his monumental 
Theory and Measurement of Demand (1938) 
came close to exhausting the then available 
knowledge relevant to demand analysis. Wold 
also has tried to bring the relevant topics to- 
gether under a single cover. The result should 
be stimulating to anyone who has a serious in- 
terest in demand analysis. 

Wold’s objectives in writing Demand Analysis 
are set forth quite explicitly in his preface: 
“The volume sets out to give a systematic ac- 


} count of demand analysis methods, employing 


By HERMAN WOLD, in association with LARS JUREEN. John Wiley & Sons, Inc., 


for illustrative material the empirical studies of 
the authors into the structure of consumer de- 
mand in Sweden... The (theoretical) subjects 
of main relevance are on the one hand the 
theory of consumer demand, on the other the 
theory of regression analysis and certain topics 
in the theory of random processes.” 


Parts II-IV of the book deal with these theo- 
retical subjects. Rather advanced arguments 
are involved at some stages. and many of them 
are stated and proved in the form of mathe- 
matical theorems. None of these parts will be 
accessible to nonmathematical readers without 
help. However, a striking and desirable feature 
is that even the most abstract developments are 
related to problems of practical concern in de- 
mand analysis. It is this awareness of problems 
encountered in empirical studies that distin- 
guishes Wold’s writing from that of most econo- 
metricians—the level of mathematical difficulty 
is the same. 

Fortunately, the leading conclusions of parts 
II-IV are summarized in part I (pages 1-79). 
This section is written in nontechnical form 
and deserves to be widely read. It should be of 
interest to research economists generally, and 
will be useful supplementary reading for upper 
division courses in economic statistics or in 
agricultural price analysis. The book as a whole 
could be used as a principal text only at the 
graduate level and with students who have had 
upper division courses in both economic theory 
and statistics. 


To many readers Wold’s reaffirmation of the 
usefulness of least-squares regression methods 
in the analysis of demand will be the most in- 
teresting and challenging feature of the book. 
Wold objects to the formalism of much modern 
econometric theory and forthrightly embraces 
the concept of cause and effect as a basis 
for selecting dependent variables in regression 
equations. He feels that the qualifications raised 
by the simultaneous equations approach are 
generally of secondary importance for statis- 
tical demand analysis. 

He argues further that many structures which 
appear to involve simultaneous equations can 
be resolved into a succession or hierarchy of 
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cause and effect relations, each of which can be 
fitted by the method of least squares. In sum- 
mary, he says, “the final conclusion must be... 
that the regression analysis as traditionally 
applied is essentially sound. In demand analysis 
at least it can still be safely recommended.” 


While this reviewer agrees that traditional 
methods are applicable in demand analysis for 
many farm products, he is by no means sure 
that they, or Wold’s “recursive” extension of 
them, will fit all possible commodity situations. 
It should also be observed that some of Wold’s 
practical conclusions are inadequately sup- 
ported. A notable example is the lame discus- 
sion of trend removal and its relation to short- 
and long-term elasticities (pages 240-242). 
Another is his implication (pages 12-14) that 





an equation showing (aggregate) consumption 
as a function of retail price expresses a “‘uni- 
lateral causal dependence.” For an individual 
consumer, yes; for a national aggregate of all 
consumers, no, or maybe! 


After the rigorous theoretical developments 
in parts II-IV, the empirical results in part V 
are anticlimactic. The family-budget analyses 
are straightforward, and interesting for their 
own sake; the time-series analyses suffer from 
inadequate consumption data. The methods 
used to extort elasticities from the weaker 
series are ingenious but not convincing. Despite 
the importance of Wold’s achievement, his book 
still reflects the dichotomy which plagues this 
field—the theory, too mathematical ; the practice, 
too empirical! Karl A. Fox 





Studies in the Structure of the American Economy. 
561 pages. 


University Press, New York. 1953. 
AN IMAGINATIVE agricultural economist 
will get many intriguing ideas from this 
book. Most important, he will see possible ways 
of measuring interrelations between agricul- 
ture, labor, and business. Also, he will be espe- 
cially interested in the chapters on interregional 
economics by Leontief and Isard, the chapter 
on the structure of the cotton textile industry 
by Anne P. Grosse, and the chapter on demand 
by James 8S. Duesenberry and Helen Kistin. 
With the help of nine other economists and 
statisticians, Leontief presents a clear, readable 
account of the theory and application of “inter- 
industry studies” or “input-output studies.” In 
an excellent introduction to Part I, Leontief 
emphasizes the need for quantitative statistical 
work in economics. Here most agricultural 
economists will recognize a kindred spirit. 
Without doubt, empirical measurement is the 
strongest point of our profession. We can learn 
from Leontief something worthwhile about that 
subject. If we are willing to work on it, we can 
learn even more about economic theory. 
A fairly simple but excellent presentation of 
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$11. 


the theory of inter-industry economics is to be 
found in Part I. It includes not only the usual 
static theory, but also discussions of structural | 
changes and of the problems of dynamic analy- 
sis. Dynamic analysis at best is difficult. And, 
like the reviewer, many readers may have 
trouble with the mathematics of a dynamic 
matrix. But it would pay agricultural econo- , 
mists to read carefully all of Part I, including | 
the part on dynamics. After all, we are mainly 
interested in prediction. We want to know how 
today’s situation will affect farm production, 
prices, and incomes next month or next year. We | 
can’t escape dynamics. 

Leontief also has a chapter on interregional | 
theory. This and the following chapter by Isard, 
with empirical results of a regional input- 
output analysis, suggest important areas for | 
research in agricultural marketing. Too little 
practical work has been done to measure the 
effects of various factors that influence the 
geographical distribution of a commodity. Still | 
less has been done to learn what kind of geo- 


graphical distribution would be desirable from | — 
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the standpoint of dietary needs or of increasing 
farm income. These two chapters should sug- 
gest ways of analyzing such matters. 

The chapter on the cotton industry describes 
certain technical relationships which are said 
to be “sufficient to determine required inputs of 
direct processing machinery, power, labor, and 
fiber for the production of a specified type of 
cotton cloth with equipment of recent vintage.” 
This is a production function in terms of “tech- 
nical experts’ opinions of best practice cur- 
rently feasible.” 

In the final chapter, Duesenberry and Kistin 
present an analysis of the demands for food, 
clothing, and housing. Their study is based 
upon inter-temporal comparisons of budget 
studies. They estimate the price-elasticity for 


food to be 0.8. This is much higher than most 
statistical estimates based upon studies of na- 
tional aggregate consumption and prices. Per- 
haps this may be partly owing to differences 
in concept. For example, this study uses de- 
flated food expenditure as a measure of con- 
sumption. Most other studies use an index of 
the quantity of food consumed. It would be 
theoretically possible to derive elasticities and 
cross elasticities from an analysis of the com- 
plete inter-industry matrix. But it has not yet 
been done. 

The techniques developed by Leontief and his 
group may enable economists to digest the 
enormous quantity of statistical data now avail- 
able, and thus help us to understand how the 
economy works. Frederick V. Waugh 





Productivity and Economic Progress. 


Research, New York. 1952. 36 pages. 


Econemic Change. 
pages. $4.50. 


ERE ARE TWO CONTRIBUTIONS by 
highly skilled craftsmen in economic meas- 
urement and economic analyses. Both relate 
to trends in economic growth. In addition, the 
reviewer may be pardoned for treating them 
in a single review because the professional ca- 
reers of the authors have paralleled. Both have 
been closely associated with the National Bu- 
reau of Economic Research for more than a 
quarter of a century; both are past presidents 
of the American Statistical Association; and 
both are professors of economics and statistics 
(Mills at Columbia and Kuznets at the Uni- 
versity of Pennsylvania). 

Mills’ brief pamphlet is concerned with meas- 
uring the role of productivity in the economy 
over the last half century. During that period, 
Mills points out, “The real national product of 
the United States increased 214 times. ... Over 
the same period, the total volume of human 
effort going into production (measured by man- 
hours of labor output) increased by 80 percent. 
The great gain in total output was won with an 
increase in labor input well below the increase 
in population.” These measurements are based 


By SIMON KUZNETS. 


By FREDERICK C. MILLS. 
$0.75. 
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on decade averages developed by Mills. With 
these changes as a starting point, he outlines 
the uses to which the expanding productive 
power has been put. 

During the first half of this century, there 
was an unbroken advance in productivity (av- 
erage physical output per man-hour of work). 
Over the 50 years, gains in productivity have 
been responsible for 60 percent of the total gain 
in output. Even in the depression-ridden decade 
of the 1930’s, productivity continued to rise. The 
period following World War I is of special in- 
terest in that the build-up of capital goods and 
of production techniques brought a sharp ad- 
vance in the rate of productivity. Striking gains 
in productivity are again being realized in the 
post-World War II period. 

Mills then turns to the measurement of the 
uses of the gains in productivity and output. 
In analyzing decade-to-decade changes and mak- 
ing allowances for maintaining capital stock 
and consumption levels per person, and the uses 
of output in war and defense, he finds that 
about 70 percent of the increase in output over 
the last five decades has gone toward increasing 
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levels of consumption, and the remainder for 
increasing the capital stock of the economy. The 
increase in per capita standards of consumption 
has been tremendous in the decade of the forties 
as compared with any previous decade. As Mills 
points out, “Gains in consumption levels are 
persistent and once realized are defended with 
tenacity.” This has real implications for main- 
taining an encouraging view of economic sta- 
bility in the future, particularly so because of 
the large liquid assets that have been accumu- 
lated by individuals in the last decade. 

While Mills’ work is concerned with a specific 
problem and specific measurements, Kuznets’ 
volume is concerned more with thoughts and 
questions about a broad range of problems. The 
subtitle of his book is “Selected Essays in Busi- 
ness Cycles, National Income, and Economic 
Growth.” In a sense, these essays, most of which 
have appeared in professional journals in the 
last 20 years, add up to a comprehensive inven- 
tory of major problems in these fields. The 
problems of business-cycle analysis which take 
up the first 4 essays of a total of 11, bring out 
the inadequacies of equilibrium economic theory 
as a tool in business-cycle analysis. He takes 
exception to the “closed character of the static 
system.” He finds it essential to assume not only 
that the absolute economic quantities change 
but also that their relations change. “Just as it 
would be unwise to accept a rigidly defined 
norm of human behavior when seeking changes 
in the pattern of economic behavior caused by 
changing environment, so also would it be un- 
wise to accept the cardinal assumption of rigid 
interdependence among social phenomena in a 
study attempting to establish changes in this 
dependence.” 

The essay this reviewer enjoyed most was 
Kuznets’ review of Schumpeter’s “Business Cy- 
cles,” which was an attempt to integrate equili- 





brium theory with business-cycle theory. In 
Schumpeter’s theory, technical innovations are 
the strategic element in the evolution of the 
economy. Here the economic analyst in Kuznets 
gains the upper hand over the theorist. Kuznets 
tries to test Schumpeter’s theories quantita- 
tively and fails to find enough to validate the 
Schumpeter thesis. Perhaps it is too much to 
expect that Kuznets will believe what he cannot 
measure. 

In three essays concerning national income, 
Kuznets explores the problems of concepts and 
measurement of national income for countries 
with varying degrees of industrial development; 
the problem of measuring economic welfare; 
and finally the limitations of analyses of inter- 
national differences in income levels. In the 
latter essay, his reflections on the causes of 
international differences in income levels will 
be of special interest to those concerned with 
foreign investment or the Point IV program. 
In the final three essays, he directs his attention 
to the main elements of growth in the economy. 
An essay, “Retardation of Industrial Growth,” 
published in 1929, summarizes the factors that | 
tend to make for a decreasing rate of growth in 
industry within a nation, and provides a back- 
ground from which probably were developed , 
many of the “mature economy” ideas which 
flourished in the 1930’s. Another essay in this 
group, “Economic Tendencies, Past and Pres- | 
ent,” published just before Pear] Harbor, goes 
further in forecasting the impact of the war 
on our economic structure than anything else | 
seen by this reviewer. 

The broad learning and experience of Kuznets 
is apparent on almost every page. Most of these 
essays, and certainly the more stimulating ones, 
have appeared in professional journals, but it 
is well to have them in one place. 

Nathan M. Koffsk) 
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sity Press, Princeton, N. J. 1953. 


HE UNITED NATIONS and its specialized 

agencies, as well as many individual govern- 
ments and private organizations, are giving a 
great deal of attention these days to the prob- 
lems of underdeveloped areas. Programs of 
technical aid have been inaugurated on both a 
multilateral and a bilateral basis to assist these 
countries with their problems. One of the cru- 
cial questions, common to all such efforts, is 
what approach to use—in what ways and by 
what means can the knowledge and skills of the 
industrialized countries best be utilized to as- 
sist the peoples of the underdeveloped areas to 
improve their economic and social well-being. 

In 1948 the Rockefeller Foundation at the in- 
vitation of the government of Greece undertook 
a survey of the Island of Crete in an effort to 
discover what kinds of assistance can be use- 
fully given to an underdeveloped area and in 
what ways it can be most effectively used. The 
book under review is a report of that survey, 
which was under the direct supervision of 
Leland G. Allbaugh. Dr. Allbaugh, one of our 
better known agricultural economic specialists, 
was assisted by a very competent staff, included 
among whom were Ray Jessen and Norman 
Strand of the Iowa Statistical Laboratory, who 
were directly responsible for developing the 
survey methodology that was used and for di- 
recting the survey itself. 

The Crete study was conceived by the Foun- 
dation primarily as an experiment in fact find- 
ing. They sought answers to two questions, 
What should be known about an underdeveloped 
country before steps are taken toward insti- 
tuting changes in it? and How much of such 
necessary information can be obtained, and by 
what means? Several approaches obviously can 
be used to get information about a country. The 
approach selected in this study was to make a 
cross-section survey of representative com- 











Crete. A Case Study of an Underdeveloped Area. 
572 pages. 





By LELAND G. ALLBAUGH. Princeton Univer- 
$7.50. 


munities, households, and farms of Crete. They 
sought by this means to obtain a realistic cross 
section of the life of the people whose level of 
living was the primary concern of the inquiry. 

The sample consisted of 740 households in 40 
communities and 4 municipalities—600 of these 
households were in the rural zones and 140 in 
the municipalities. The sample was so selected 
as to comprise 1/150th of all households on 
the Island. Detailed information was obtained 
on a wide variety of subjects including agricul- 
ture and other resources, industry and com- 
merce, the Cretan family, food and nutrition, 
health, community facilities and living levels, 
Government organization, and related subjects. 
The findings with respect to each of these head- 
ings are summarized in a series of chapters in 
part II of the book. There is also an excellent 
summary of the whole study in part I and a 
detailed series of appendices in part III, in- 
cluding a number of supplementary statistical 
tables. 

The Crete study demonstrates how it is pos- 
sible to obtain a clear understanding of the 
essential elements of an underdeveloped econ- 
omy, the problems it faces, and the actions 
required to meet them through use of scientific 
sampling survey techniques of the kind used 
in this inquiry. The approach developed un- 
doubtedly could be repeated in other under- 
developed areas with equal success, provided 
funds and equally competent personnel were 
available. There is some question, however, 
whether many governments would see the need, 
or would make the necessary outlay, for such 
a careful appraisal before taking action. If 
this is true, it is unfortunate, as their efforts 
undoubtedly would be more fruitful and would 
be subject to less uncertainty and risk if they 
followed an approach similar to that set forth 
in this book. F. F. Elliott 
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HIS IS THE FOURTH ISSUE of the Statis- 

tical Yearbook. Previous issues were pub- 
lished in 1948, 1950, and 1952. The current 
issue contains 177 tables, an appendix, and sep- 
arate alphabetical subject and country indexes. 
The territorial coverage of the tables is as world- 
wide as available information permitted. Many 
tables give world totals. The statistical series 
for the various countries is presented on as 
comparable a basis as possible. To that end index 
numbers were converted to a common base 
(1948 = 100). Most tables cover 1932-51 
(1932/33-1951/52) ; several cover 1929-51; and 


Columbia University Press, New York. 
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1952. 554 pages. Clothbound $7.50, 


some are brought up to the early part of 1952. 
Corresponding data for 1928-31 can generally be 
found in the preceding issues of the Yearbook. 
The principal information is given under these 
chapter headings: Agriculture, Balance of Pay- 
ments, Communications, Construction, Con- 
sumption, Education and Culture, Electricity 
and Gas, External Trade, Finance, Fishing, 
Forestry, Industrial Production, Internal Trade, 
Manpower, Manufacturing, Mining and Quarry- 
ing, National Income, Population, Public Fi- 
nance, Social Statistics, Transport, Wages and 
Prices, Appendix, and Indexes. 





Selected Recent Research Publications in Agricultural Economics Issued by the Bureau 
of Agricultural Economics and Cooperatively by the State Colleges ’ 


BADGER, HENRY T. MARKETING CHARGES FOR 
CARROTS SOLD IN PITTSBURGH, PA., DEC. 1949- 
JUNE 1950 AND IN CLEVELAND, OHIO, FEB.- 
JUNE, 1950. U. S. Dept. Agr. Marketing 
Research Rept. 31, 36 pp., illus. (RMA) 


From February through June, retail margins for size 
72 Western carrots sold in sample stores in Pittsburgh 
averaged $1.52 per crate and 23.6 percent of the con- 
sumer’s dollar during the period; in Cleveland $1.65 a 
crate, or 24.6 percent. The figures differed somewhat for 
Texas carrots. The wholesale margin averaged about 10 
percent of the consumer’s dollar for Western and Texas 
carrots in both cities during the respective periods 
studied. 


BONNEN, C. A., MCARTHUR, W. C., MAGEE, A. 
C., and HUGHES, W. F. USE OF IRRIGATION 
WATER ON THE HIGH PLAINS. Tex. Agr. Expt. 
Sta. Bul. 756, 43 pp. December 1952. (BAE 
cooperating.) 


Irrigation from wells has greatly increased the sta- 
bility of agriculture on the High Plains of Texas. Since 
1934, the number of wells has increased from 300 to 
more than 16,000 and the acreage irrigated from 35,000 
to more than 2 million. 


CHURCH, DONALD E., and SNITZLER, JAMES R. 
TRUCKS HAUL INCREASED SHARE OF FRUIT AND 
VEGETABLE TRAFFIC. 24 pp. Bur. Agr. Econ. 
April 1953. (RMA) _  (Processed.) 


1 Processed reports are indicated as such. All others 
are printed. State publications may be obtained from 
the issuing agencies of the respective States. 
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From 1948 to 1951, the diversion of rail traffic to trucks, 

as judged by unloads of 8 selected fresh fruits and 
vegetables at 10 large markets, equaled 12,000 carloads, 
or 5 percent of the total 1951 unloads. Of this total, 
somewhat more than half was represented by potatoes 
and tomatoes. 

FossuM, M. TRUMAN. TRADE IN HORTICUL- 
TURAL SPECIALTIES. A STATISTICAL COMPEN- 
DIUM. U.S. Dept. Agr. Marketing Research 
Rept. 33, 116 pp., illus. April 1953. (RMA) 
This report presents historical and up-to-date infor- 

mation concerning the production and distribution of 

floricultural and ornamental horticultural crops. In 

1950, horticultural-specialty farms numbered 45,000. 

GAINES, J. P., and DAVIS, JOE F. ELECTRICITY 
ON FARMS IN THE CLAY HILLS AREA OF MISSIS- 
SIPPI. Miss. Agr. Expt. Sta. Bul. 493, 42 pp. 
illus. August 1952. (RMA) 


Discusses the consumption of electric energy on farms 
and the place of electricity in the whole scheme of farm 
mechanization. 

GARLOCK, FRED L., WALLACE, MALCOLM E,, 
BIERMAN, RUSSELL W., and LOVE, HARRY M. 
FINANCIAL STRUCTURE OF VIRGINIA AGRICUL- 
TURE. U.S. Dept. Agr. Agr. Inform. Bul. 
97, 59 pp., illus. February 1953. (Federal 
Reserve Bank of Richmond and Virginia Poly- 
technic Inst. cooperating.) 


Chief weakness in the financial structure of Virginia 
agriculture is the large number of commercial farmers 

















who operate on a scale too small to produce an adequate 
jmcome. Most of these farmers have little in the way 
of liquid financial reserves. Their problems include low 
jmeome, small net worth, little use of credit and an 
apparent aversion to operating as tenants. Ways to 
}reak this circle of relationships are discussed. 


Heavy, Ear O., and OLson, Russsit-O. —sus- 
i: STITUTION RELATIONSHIPS, RESOURCE REQUIRE- 
MENTS AND INCOME VARIABILITY IN THE UTILI- 
7 ZATION -OF FORAGE CROPS. Iowa Agr, Expt. 
= Sta. Research Bul..390, pp. 867-938. — Sep- 
tember 1952. (BAE cooperating.) 
» Farmers find that three sets of relationships deter- 
fine the forage utilization system that will be most 
profitable for them: (1) The rate at which forage 
substitutes for other feeds in the livestock ration and 
the rate at which forage substitutes for grain in the 
gop rotation; (2) capital and labor requirements; and 
» 48) risk and uncertainty. 
ecu, ReEvBEN W., and MorGAN, Q. MARTIN. 
* LABOR AND POWER USED FOR FARM ENTER- 
-PRISES, PENNSYLVANIA, 1950, U.S, Bur. Agr. 
Econ; F.M. 102, 32 pp., illus. February 1953. 


Man- and power-hours are listed for 16 crops and 
for milk cows and young dairy stock, and chickens. 


JOHNSON; DEHARD B. MARKETING CHARGES FOR 


ORANGES SOLD IN PITTSBURGH AND CLEVELAND, 


= 1949-50 SEASON: U.S. Dept. Agr: Marketing 
Research Rept. 27;°>40 pp., illus. January 
1953.. (RMA) 


Retail margins averaged $1.93 a box (23.8 percent of 
the retail price) for California oranges sold in-Pitts- 
burgh and $2.01 a box (23.2 percent of the ss rice) 
in Cleveland, The corresponding figures for Florida 
oranges were: For Pittsburgh $1.77 a box (24.4 percent 
@ the retail price) and for Cleveland $1.79 a box (23.1 
— of the retail price). The time periods covered 
F er for the two cities — for Pittsburgh December 

through June and for Cleyeland February through June. 
© Therefore, the comparisons are not exact. 


LARIMORE, DONALD E., and BLACK, JOHN D. 


EXTENSION EDUCATION IN MARKETING IN THE | 


COOPERATIVE FEDERAL-STATE AGRICULTURE EX- 

TENSION SERVICE OF THE UNITED STATES—AN 

EXPLORATORY STUDY. -Harvard Studies: in 

Marketing Farm Products-6-H, 64 pp. Jan- 

uary 1953. (RMA, BAE cooperating). 

Inventories ‘existing extension activities in -agricul- 
tiral marketing, which cover a wide range, and pre- 
sents an outline of a systematic and orderly extension 
program that could be put into effect by individual State 
extension services. 

' McDANIeL, W. E., and Ponp, G. A. “GHANGES 
IN THE DAIRY FARMING PICTURE, THEIR EFFECT 
ON FARMERS’ EARNINGS AT VARIOUS PRICE LEV- 
ELS. -Minn. Agr. Expt.Sta. Bul. 416, 20-pp., 
illus. January 1953. (BAE cooperating.) 


Bia FM 103, 81 pp., “iMus. ‘April 1958. 
- (Processed.) 


milk cows, cattle, 


NOMICS. CROP PRODUCTION PRACTICES, LABOR, 
POWER, AND MATERIALS, BY OPERATION, MOUN- 
TAIN AND PACIFIC STATES. U. 8. Bur.. Agr. 
Econ. F.M: 92, Sec. 5, 502 Sas, aes March 
1953. —{Processed.) s 


Presents information for such irrigated and non- 
irrigated crops as barley, corn, grain sorghum, and 


UNITED STATES BUREAU OF AGRICULTURAL Eco- 
NOMICS, and BUREAU OF EMPLOYMENT SECUR- 
ITY, UNITED STATES DEPARTMENT OF LABOR. 


.. Lists required man- and power-hours for 16 cro asi 
for other Me: and chickens. 24 


“UNITED STATES BUREAU GF AGRICULTURAL Eco- 


UNEMPLOYMENT AND PARTIAL: EMPLOYMENT 


OF HIRED FARM WORKERS IN FOUR AREAS (A 


SUMMARY REPORT). 18 pp., illus. April 1958. - 


~ 


Shows some data concerning -the characteristics 
the group of workers surveyed, their status in the farm 
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UNITED STATES BUREAU OF AGRICULTURAL Eco- 
NOMICS. POTATOES: ACREAGE, “PRODUCTION, 
VALUE, FARM DISPOSITION, JAN. 1 STOCKS 
( 1866-1950). 
122, 109 pp., illus, March 1958.2. = 


Untrep STaTgs. BUREAU. oF THE CENSUS and 
BUREAU OF AGRICULTURAL ECONOMICS, * 1950 


CENSUS OF- AGRICULTURE. SPECIAL, REPORTS. 


FARM-MORTGAGE DEBT. Cooperative Rept. ¥. 
5, pt. 8, 35 pp., illus. . December 1952.” 


UNITED STaTES BUREAU OF THE CENSUS and 


BUREAU OF AGRICULTURAL ECONOMICS. 1950 


CENSUS OF AGRICULTURE. SPECIAL REPORTS. 
IRRIGATION-1950. A GRAPHIC SUMMARY, Co- 
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